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(57) ABSTRACT

An on-board vehicle navigation system (NAV system) may
provide a variety of information and may be integrated with
a variety of on-board vehicle systems or features. The NAV
system may have the display set to show information about
a single system in a full screen mode or have the display
divided to show information about multiple systems simul-
taneously (mixed display mode). The NAV system may
allow the user to select an automatic switching from a mixed
display mode to a full display mode upon the occurrence of
predetermined system conditions. The full display mode
may be temporary and automatically return back to the
previous display mode or may require a user acknowledge-
ment prior to returming back to the previous display mode.
The switch to the full display mode allows more information
to be communicated to the user.
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1
AUTOMATIC FULL SCREEN DISPLAY

FIELD

The subject matter described herein relates in general to
in-vehicle navigation systems and, more particularly, to
operation of in-vehicle navigation systems.

BACKGROUND

Modern vehicles commonly have an in-vehicle navigation
system (NAV system). The NAV system may provide route
guidance and position information about the vehicle. The
NAV system uses a display screen to communicate infor-
mation visually and a speaker to communicate information
audibly. The NAV system can provide a variety of informa-
tion and may be integrated with a variety of on-board vehicle
systems or features. For example, the NAV system may be
integrated with the music system (radio, satellite radio, cd
player, DVD player, etc.), the on-board telephone phone
system, climate control system, comifort and convemence
system, etc. The screen may be configured to display the
operational condition of these various systems either indi-
vidually by using the full display screen or simultaneously
by splitting the screen into multiple sections, each showing
different systems. The splitting of the screen into multiple
sections, however, limits the amount of information that may
be eflectively displayed and communicated to the user for
any single system.

SUMMARY

An on-board vehicle navigation system (INAV system)
may provide a variety of information and may be integrated
with a variety of on-board vehicle systems or features. The
NAV system may have the display set to show information
about a single system 1n a full screen mode or have the
display divided to show information about multiple systems
simultaneously (mixed display mode). The NAV system
may allow the user to select an automatic switching from a
mixed display mode to a full display mode upon the occur-
rence of predetermined system conditions. The tull display
mode may be temporary and automatically return back to the
previous display mode or may require a user acknowledge-
ment prior to returning back to the previous display mode.
The switch to the full display mode allows more information
to be communicated to the user.

In one respect, the present disclosure 1s directed to an
on-board navigation system for a vehicle having a display,
a first subsystem and at least a second subsystem in the
vehicle. Each of the first and second subsystem supplying
information about an operational condition. The display 1s
operable to display visual information about an operational
condition of the first and second subsystems. The display has
a full screen mode and a mixed display mode. The tull
screen mode corresponds to displaying operational informa-
tion related to only one of the first and second subsystems on
a majority portion of the display and the mixed display mode
corresponds to displaying operational information about at
least the first and second subsystems 1n discrete areas of the
display. A controller 1s configured to monitor a predeter-
mined condition associated with the first subsystem. When
the predetermined condition 1s met, the controller 1s config-
ured to cause the display to automatically switch to the full
screen mode to display information specific to the predeter-
mined condition. An electronic signal provided in response
to a user selection selects which predetermined conditions
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2

associated with operation of an infotainment system cause
the display to automatically switch to the full screen mode.

In another respect, the present disclosure 1s directed to a
non-transitory computer-readable medium for displaying
information within an on-board navigation system for a
vehicle. The on-board navigation system includes a display,
a first subsystem and at least a second subsystem. Each of
the first and second subsystem supplying information about
an operational condition. The display 1s operable to display
visual information about an operational condition of the first
and second subsystems. The display has a full screen mode
and a mixed display mode. The full screen mode corre-
sponds to displaying operational information related to only
one of the first and second subsystems on a majority portion
of the display and the mixed display mode corresponds to
displaying operational information about at least the first and
second subsystems 1n discrete areas of the display. The
non-transitory computer-readable medium storing instruc-
tions that when executed by one or more processors cause
the one or more processors to monitor a predetermined
condition associated with the first subsystem and, when the
predetermined condition 1s met, cause the display to auto-
matically switch to the tull screen mode to display infor-
mation specific to the predetermined condition. An elec-
tronic signal provided 1n response to a user selection selects
which predetermined conditions associated with operation
of an infotainment system cause the display to automatically
switch to the full screen mode.

In yet another respect, the present disclosure 1s directed to
a method for displaying information within an on an on-
board navigation system for a vehicle. The on-board navi-
gation system includes a display, a first subsystem and at
least a second subsystem. Each of the first and second
subsystem supplying information about an operational con-
dition. The display 1s operable to display visual information
about an operational condition of the first and second
subsystems. The display has a full screen mode and a mixed
display mode. The full screen mode corresponds to display-
ing operational information related to only one of the first
and second subsystems on a majority portion of the display
and the mixed display mode corresponds to displaying
operational information about at least the first and second
subsystems 1n discrete areas of the display. The method
includes monitoring predetermined conditions associated
with a first subsystem. The method includes ascertaining it
a user has authorized an automatic switch to a full screen
mode for the monitored predetermined conditions. The
method mncludes causing a display to automatically switch to
the full screen mode to display information specific to the
predetermined condition based on the predetermined condi-
tion and an authorization. The method includes ascertaining
if a full screen mode event 1s concluded and returning from
the full screen mode to a previous display mode after the full
screen mode event 1s concluded.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an example on-board vehicle navigation system
interface and display.

FIG. 2 1s an example of a split screen display mode for the
navigation system display of FIG. 1.

FIG. 3 1s an example of another split screen display mode
for the navigation system display of FIG. 1.

FIG. 4 1s an exemplary user iterface allowing selection
of automatic full screen display mode upon the occurrence
of predetermined system conditions.
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FIG. 5 1s an exemplary view of a full screen mode for the
occurrence of a predetermined navigation condition.

FIG. 6 1s an exemplary view of a full screen mode for the
occurrence of a predetermined radio condition.

FI1G. 7 1s an exemplary view of a full screen mode for the
occurrence of a predetermined weather condition.

FIG. 8 1s a flow chart illustrating an exemplary control
scenario for automatically switching between a current
display mode and a full screen display mode.

DETAILED DESCRIPTION

This detailed description relates to on-board vehicle navi-
gation systems (NAV systems). The NAV system may
provide a variety of information and may be itegrated with
a variety of on-board vehicle systems or features, such the
music system (radio, satellite radio, cd player, DVD player,
etc.), the on-board telephone phone system, climate control
system, comiort and convenience system, etc. The NAV
system may have the display set to show information about
a single system 1n a full screen mode or have the display
divided to show information about multiple systems simul-
taneously (mixed display mode). The NAV system may
allow the user to select an automatic switching from a mixed
display mode to a full display mode upon the occurrence of
predetermined system conditions. The full display mode
may be temporary and automatically return back to the
previous display mode or may require a user acknowledge-
ment prior to returning back to the previous display mode.
The switch to the full display mode allows more information
to be communicated to the user.

Detailed embodiments are disclosed herein, however, 1t 1s
to be understood that the disclosed embodiments are
intended only as exemplary. Therefore, specific structural
and functional details disclosed herein are not to be inter-
preted as limiting, but merely as a basis for the claims and
as a representative basis for teaching one skilled 1n the art to
variously employ the aspects herein 1n virtually any appro-
priately detailed structure. Further, the terms and phrases
used herein are not intended to be limiting but rather to
provide an understandable description of possible 1mple-
mentations. Various embodiments are shown in the Figures,
but the embodiments are not limited to the illustrated
structure or application.

It will be appreciated that for simplicity and clarity of
illustration, where appropriate, reference numerals have
been repeated among the different figures to indicate corre-
sponding or analogous elements. In addition, numerous
specific details are set forth 1n order to provide a thorough
understanding of the embodiments described herein. How-
ever, 1t will be understood by those of ordinary skill 1n the
art that the embodiments described herein can be practiced
without these specific details.

Referring to FIG. 1, an example of an on-board vehicle
NAV system 20 1s shown. NAV system 20 includes a display
22 along with various interface controls. The interface
controls, by way of example, may include a power/volume
control 24, a home button 26, an apps button 28, an audio
button 30, a tune/scroll control 32, an up selector 34, a down
selector 36, a map/card selector 38, a disc slot 40, a disc eject
selector 42 and a phone selector 44. The interface controls
may be utilized to allow access and control over the various
systems/Tunctions controlled by NAV system 20. The vari-
ous systems or functions may include route navigation,
music, telephone, weather alerts, comifort, and convenience
by way of example. The various systems or functions may
cach have various display configurations.
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In one or more arrangements, NAV system 20 may have
multiple display modes. In some display modes, a single
system or function utilizes the entire display 22 (full screen
mode). For example, as illustrated i FIG. 5, a full screen
mode for the navigation feature 1s illustrated. In this mode,
the entire area of display 22 may be used to convey
operational information related to the navigation feature. In
some display modes, multiple systems or functions each use
a portion of display 22 (mixed display mode). For example,
as 1llustrated 1n FIG. 2, display 22 may be separated into two
major display arecas—a first display area 50 and a second
display area 52. In this example, operational information
related to the music system, more particularly the radio
system, 1s displayed 1n first display area 50 while operational
information related to the navigation feature 1s displayed 1n
second display area 352. Display 22 may also include a
header display area 54 which may be used to display a
limited amount of additional nformation that may be
generic or un-related to the system being displayed in first or
second display areas 50, 52. Header display area 354 1s
significantly smaller 1n display size than first and second
display areas 50, 52 and utilizes only a minor portion of
display 22 1n order to display the additional information. In
the example illustrated 1n FIG. 2, header display areca 34
includes a HOME button 56, a time display 58 and a setting
button 60. Display 22 may be a touch sensitive screen such
that a user touching display 22 activates a function associ-
ated with the 1mage/information being displayed. For
example, touching HOME button 56 may result in NAV
system 20 returning a default display condition associated
with a root level of iterface while touching setting button
60 may result in NAV system 20 changing to a setting
display that allows the user to adjust the settings of NAV
system 20. It should be appreciated that while header display
area 54 1s 1llustrated as being positioned on a top portion of
display 22, it could be positioned only on a bottom portion
of display 22. Moreover, 1n one or more arrangements a
header display area 54 may be present 1n a full screen mode
wherein the header display area 54 i1s again significantly
smaller than the main display area communicating informa-
tion associated with the feature using the full screen mode.

In one or more arrangements, NAV system 20 when in the
mixed display mode may divide display 22 into more than
two main display areas. For example, as illustrated in FIG.
3, display 22 may include three major display areas first and
second display areas 50, 52 and a third display area 62. Each
display area 50, 52, 62 15 able to communicate information
about different systems/functions. In this example, opera-
tional iformation related to the music system, more par-
ticularly the radio feature, 1s displayed 1n first display area
50 while operational imnformation related to the navigation
teature 1s displayed 1n second display area 52 and informa-
tion related to the phone system 1s displayed 1n third display
area 62. Also 1n this example, a header display area 54 1s also
illustrated. When there are multiple main display areas each
of these display arecas may of a same or a different size/
dimension. For example, as shown in FIG. 2, first and
second display areas 50, 52 may each be about the same
size/dimension and occupy about one-half of display 22
below header display area 54. As another example, as shown
in FI1G. 3, second display area 52 may occupy about one-half
of display 22 below header display area 54 while second and
third display areas 50, 62 each occupy about one-quarter of
display 22 below header display area 354. It should be
appreciated that in one or more arrangements, there may be
more than three main display areas and that the relative
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positioning, sizing and dimensions shown for the main
display areas are merely exemplary and may differ from that
1llustrated.

The use of the mixed display mode allows information
from multiple systems/features to be simultaneously dis-
played on display 22. However, the mixed display mode
limits the amount of information that may be conveyed to
the relatively smaller display area available as compared to
the full screen mode. For example, discounting the presence
or absence of a header display area 34, the largest main
display area in a mixed display mode, as shown in FIG. 2,
may be only about one-half of the display area 1n full screen
mode, as shown in FIG. 5. Moreover, when the mixed
display mode has more than two main display areas, the
difference 1n the amount of information that can be conveyed
may be even greater. For example, compare the relative size
of the display area 1n FIG. 5 (1ull screen mode) to the size
of first or third display areas 50, 62 in FIG. 3 which may
cach be about one-quarter the size. Thus, the availability of
a full screen mode may be beneficially utilized to convey
more information about a single system/feature to a user of
NAV system 20 then when utilizing a mixed display mode.
However, the mixed display mode may be beneficially
utilized to convey information about multiple systems/fea-
tures simultaneously to a user of NAV system 20. The mixed
display mode may be more advantageous when a user does
not need more information about the systems/features that
may be displayed 1n the limited display areas associated with
the mixed display mode.

In one or more arrangements, NAV system 20 may allow
a user to select what display mode 1s to be utilized. For
example, a user may choose to have NAV system 20 default
to a mixed display mode. The number of display areas 1n a
mixed display mode may be determined by the number of
active systems or features. For example, when NAV system
20 1s actively using a music function and a map display has
been requested, NAV system 20 may have a mixed display
mode with two main display areas as shown 1n FIG. 2. In the
same example, if a phone 1s also connected to NAV system
20 the mixed display mode may have three main display
areas as shown 1n FIG. 3. NAV system 20 may also allow a
user to select a full screen mode when 1t 1s desired to have
more detailed information or when only a single system/
feature 1s active. For example, when NAV system 20 is
actively using only a music function a full screen mode
showing detailed information about the music feature may
be displayed, as shown 1n FIG. 6 which 1s an exemplary full
screen mode radio display. The detailed information may
include a listing of the various station presets 66, details of
the current station 68 and a listing of the song/artist 70. In
contrast, when the radio display 1s shown 1n a mixed display
mode, such as that in FIGS. 2 and 3, the displayed infor-
mation may be limited to details of the current station 68 and
advance, pause and previous station buttons 72. Thus, the
tull screen mode may provide a user with more mnformation
and 1n the example shown will provide song/artist informa-
tion. Similarly, when the navigation feature 1s displayed in
a full screen mode more information may be conveyed then
when 1 a mixed display mode. For example, as shown in
FIG. 5, i full screen mode displayed navigation feature
information may include a route overview display 78 and a
detailed route maneuver display 80 while when in a mixed
display mode, as shown in FIGS. 2 and 3, may include only
route overview display 78. It should be appreciated that the
route overview display may be zoomed in/out with zoom
buttons 82. Route maneuver display 80 may include addi-
tional information, such as the next street name 84, a
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distance to intersection reading 86 and a remaining distance
bar 88. Thus, the full screen mode may provide a user with
more navigation information and in the example shown will
provide detailed route maneuver information 80.

In one or more arrangements, NAV system 20 1s operable
to automatically switch to a full screen mode upon the
occurrence ol predetermined system conditions. The auto-
matic switch may be selected by the user or may be hard
programmed 1nto NAV system 20. Referring to FIG. 4, an
exemplary user selection screen 94 to select the automatic
screen change settings 1s shown. In selection screen 94 the
user may select to have an automatic transition from a mixed
display mode (or a full screen mode displaying another
feature) to a full screen mode showing information related to
the occurrence of a predetermined system condition. In this
example, the user can select to have NAV system 20
automatically switch to full screen mode by checking the
associated box for an upcoming intersection guidance 96, a
song change 97, a traflic event notification 98 and a weather
event notification 99. In the example shown, all of the boxes
are selected except for song change 97. The predetermined
system conditions shown 1n FIG. 4 are exemplary and other
predetermined system conditions may be offered, such as for
a music station change or a music source change by way of
non-limiting example. This selectable nature allows a user to
customize their experience with NAV system 20. In one or
more arrangements, some of the predetermined system con-
ditions may be hard programmed such that they are not user
selectable and, rather, happen automatically. For example, a
weather alert may be hard programmed such that a full
screen mode 1s automatically activated upon the occurrence
of a predetermined weather condition. In one or more
arrangements, the predetermined system conditions that
cause the automatic switching to full screen mode may be
based on various parameters or conditions. The music sys-
tem may use the following predetermined conditions to
cause automatic switching from mixed display mode to full
screen mode: (1) a new song 1s being played; (2) a new radio
station has been selected; and/or (3) a new music source has
been selected. Another predetermined condition that may
cause the automatic switching to full screen mode may be
when NAV system 20 receives a weather alert. For example,
as shown 1n FIG. 7, when a weather alert 1s recetved, NAV
system 20 may switch to a full screen mode and display
weather alert information 100. The weather alert informa-
tion may contain detailed information about the nature of the
alert, the geographic area aflected, and the start time and
duration of the weather event by way of example. Weather
alert information may be commumnicated to NAV system 20
by various means such as, for example, through a Bluetooth
or Wi-F1 connection to a smart phone, over a USB or other
direct hardwired connection from an embedded modem
within the vehicle. As another example, weather information
may be communicated to an antenna on the vehicle con-
nected to NAV system 20 via radio waves, micro-waves or
some other band 1n the electromagnetic spectrum from either
satellite or terrestrial broadcast antennas.

In one or more arrangements, the occurrence of predeter-
mined conditions associated with the route guidance system
may cause the automatic switching to full screen mode from
a mixed display mode. For example, when the route guid-
ance system 1s active 1t may be desirable to provide addi-
tional information about an upcoming maneuver and utilize
the full screen mode to convey that additional information.
The parameters that determine when to perform the auto-
matic switch to display information about an upcoming
maneuver may include: (1) number of traffic lanes; (2)
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vehicle or road speed; (3) complexity of the maneuver; (4)
number of maneuvers required within a certain period of
time or distance; (5) amount of traflic; (6) proximity to the
maneuver; (7) time of any voice prompt; (8) time of day and
location; and/or (9) the existence of a geofence. Fach of
these parameters can be assigned a value of O or 1 for a
particular situation where NAV system 20 may perform the
automatic switching to full screen mode when the value 1s 1
and may remain 1n the current display mode when the value
1s 0. Each of these parameters may be evaluated individually,
collectively or not at all depending on the settings. For
example, only some of the parameters may be active or
utilized by NAV system 20 while others are not active.
Additionally, some parameters may dominate the others, as
described below. The parameters and their associated values
may be based on providing additional information (full
screen mode) when 1t 1s believed the additional information
will aid 1n the successiul completion of the maneuver.

The number of traflic lanes parameter, by way of example,
may be assigned a value of 0 if there 1s only a single trathic
lane 1n each direction and a value of 1 1f there are two or
more trathc lanes 1n each direction. The vehicle or road
speed parameter, by way of example, may be assigned a
value of O 1 the speed is less than a predetermined value and
a value of 1 if the speed exceeds the predetermined value.
The speed may be relevant because 1t provides a window
into the time a driver will have to make the upcoming
maneuver.

The complexity of the maneuver parameter, by way of
example, may be assigned a value of O if the maneuver 1s at
an 1ntersection of four or less options and a value of 1 11 the
intersection has more than four options or if the intersection
1s not an approximately perpendicular intersection. In this
manner a more complex maneuver will be displayed 1n a full
screen mode while a more traditional maneuver will not
result 1 full screen mode. The number of maneuvers
required parameter, by way of example, may be assigned a
value of O if there 1s a single maneuver within a predeter-
mined period of time or distance and a value of 1 i1 there 1s
a second maneuver required within the predetermined period
of time or distance.

The amount of traflic parameter, by way of example, may
be assigned a value of O if the traflic level 1s low and a value
of 1 if the traflic level 1s high. The low and high designation
may be based on a trailic density on the route proximate to
the manecuver location. The proximity to the maneuver
parameter, by way of example, may be assigned a value of
0 1f the proximity 1s greater than a predetermined distance
and a value of 1 1f the proximity 1s less than the predeter-
mined distance. The time of voice prompt parameter, by way
of example, may be assigned a value o1 O 11 the voice prompt
1s more than a predetermined time away and a value of 1 1f
the voice prompt 1s less than the predetermined time away.
The time of day and location parameter, by way of example,
may be assigned a value of 0 1f there 1s expected to be light
trailic at that particular time of day and location and a value
of 1 1f there 1s expected to be heavy tratlic at that particular
time of day and location. The expected trailic level may be
based on historical data on NAV system 20 or provided to
NAV system 20.

The geofence parameter, by way of example, may be
assigned a value of 0 11 the vehicle 1s within a predetermined
geolfence area and a value of 1 11 the vehicle 1s outside of the
predetermined geofence area. The geofence area may be
based on the particular driving history of the vehicle on
which NAV system 20 1s being utilized. For example, 11 the
vehicle travels (or has traveled) a particular route frequently
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it may be assumed that the driver knows that route (and the
associated maneuvers) well and NAV system 20 may define
that route as a geolence area. The familiarity of the driver
with that route and the maneuvers may allow the driver to
rely on the voice prompts for the guidance and the mixed
display mode. The switching to a full screen mode may not
provide any additional value. The frequency required for a
route to become a geolence area, by way of example, may
be based on the number of times that maneuver has been
performed and/or the frequency (number of times 1n a
particular time frame) at which that maneuver 1s performed.
NAV system 20 may reset or remove the geofence(s) at a
predetermined interval and require them to be re-established
based on current driving patterns/behavior.

In one or more arrangements, NAV system 20 may
automatically switch from mixed display mode to full screen
mode when any active parameter has a value of 1 regardless
of the value of the other active parameters. In one or more
arrangements, an active parameter may dominate over the
other active parameters such that the value of the dominate
parameter may dictate whether automatic switching occurs.
For example, the geofence parameter may be a dominate
parameter and when active may dictate that automatic
switching does not occur when the vehicle 1s within a
geolence area (parameter value of 0) and may allow switch-
ing when the vehicle 1s not within a geofence area (param-
cter value of 1). It should be appreciated that when the
geofence parameter has a value of 1 NAV system 20 does not
automatically go into full screen mode, rather, with the value
of 1 the geofence parameter does not prevent the automatic
switching for full screen mode based on the value of other
active parameters.

In one or more arrangements, the automatic switching
from mixed display mode to full screen mode may be
temporary 1n nature. In the case of the music system the
switch to full screen mode may last for a predetermined time
period and then return to the previous display mode. The
predetermined time period for the music system switch may
be three seconds, by way of example. In the case of the route
guidance system the switch to full screen mode may last
until the associated maneuver(s) 1s completed. In the case of
the weather alert feature, the switch to tull screen mode may
last for a predetermined time period and then return to the
previous display mode or may require a drniver acknowl-
edgement before returning to the previous display mode. For
example, an acknowledgment button 102, as shown in FIG.
7, may be present when displaying weather alert information
100. Weather alert information 100 may continue to be
displayed in full screen mode until the driver acknowledges
the alert by pressing the acknowledgment button 102. NAV
system 20 may also make an audible alert when a weather
alert condition has occurred.

In one or more arrangements, NAV system 20 may use the
control scenario 110, shown 1n FIG. 8, to control the
automatic switching from mixed display mode to full screen
mode upon the occurrence of a predetermined condition.
NAV system 20 monitors the operational state, as indicated
in block 112. NAV system 20 ascertains 1s a full event has
occurred, as 1ndicated 1n decision block 114. For example,
NAV system 20 may review the values of the various
parameters to determine 1f there 1s a value of 0 or 1. In the
event there 1s no full screen event, NAV system 20 will
return to block 112 and monitor the operational state. If there
1s a full screen event, NAV system 20 will determine 11 a
switch to full screen mode 1s authorized, as indicated i1n
decision block 116. In this determination, NAV system 20
may review the user’s authorizations (such as the user’s
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selections shown 1n FIG. 4). NAV system 20 may also look
to see 1f a geolence 1s present such that a switch to full screen
mode 1s not authorized. NAV system 20 may also look to see
if the predetermined condition 1s one that does not require
user authorization, such as a weather alert. If a switch to full
screen mode 1s not authorized, NAV system 20 will return to
block 112 and monitor the operational state. If a switch to

tull screen mode 1s authorized, NAV system 20 will mitiate
tull screen mode, as indicated 1n block 118. NAV system 20
will then determine 1f the condition for the full screen mode
has concluded, as indicated in decision block 120. If the
condition has not concluded, NAV system 20 will maintain
the full screen event until such time as the condition has
concluded. The conclusion may be based on the passage of
a predetermined time period, the completion of a navigation
maneuver, and/or an acknowledgment from the driver as
discussed above. Once NAV system 20 has determined that
the full screen event has concluded, NAV system 20 returns
to the previous display mode, as indicated in block 122, and
returns to block 112 to monitor the operational state.

It will be appreciated that arrangements described herein
can provide numerous benelits, including one or more of the
benefits mentioned herein. NAV system 20 may have display
22 set to show information about a single system in a full
screen mode or have display 22 divided to show mnformation
about multiple systems simultaneously (mixed display
mode). NAV system 20 may allow the user to select an
automatic switching from a mixed display mode to a tull
display mode upon the occurrence of predetermined system
conditions. The full display mode may be temporary and
automatically return back to the previous display mode or
may require a user acknowledgement prior to returning back
to the previous display mode. The switch to the full display
mode allows more information to be communicated to the
user. The various display configurations may account for the
amount of display area available. For example, when an
entire area of display 22 1s available a full set of information
may be displayed and when a limited area of display 22 1s
available a subset of information may be displayed.

The terms “a” and “an,” as used herein, are defined as one
or more than one. The term “plurality,” as used herein, 1s
defined as two or more than two. The term “another,” as used
herein, 1s defined as at least a second or more. The terms
“including”™ and/or “having,” as used herein, are defined as
comprising (1.¢. open language). The phrase “at least one
of ...and....” as used herein refers to and encompasses
any and all possible combinations of one or more of the
associated listed 1tems. As an example, the phrase “at least
one of A, B and C” includes A only, B only, C only, or any
combination thereof (e.g. AB, AC, BC or ABC). The term
“operatively connected” as used throughout this description,
can include direct or indirect connections, including con-
nections without direct physical contact.

Aspects herein can be embodied 1n other forms without
departing from the spirit or essential attributes thereof.
Accordingly, reference should be made to the following
claims, rather than to the foregoing specification, as indi-
cating the scope of the invention. It 1s to be understood that
the above description 1s intended to be 1llustrative, and not
restrictive. For example, the above-described embodiments
(and/or aspects thereol) may be used 1n combination with
cach other. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the
invention without departing from its scope. Dimensions,
types of maternials, orientations of the various components,
and the number and positions of the various components
described herein are intended to define parameters of certain
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embodiments, and are by no means limiting and are merely
exemplary embodiments. Many other embodiments and
modifications within the spirit and scope of the claims will
be apparent to those of skill in the art upon reviewing the
above description. The scope of the invention should, there-
fore, be determined with reference to the appended claims,
along with the full scope of equivalents to which such claims
are entitled. In the appended claims, the terms “including”
and “in which” are used as the plain-English equivalents of
the respective terms “comprising’ and “wheremn.” More-
over, 1 the following claims, the terms “first,” “second,”
and “third,” etc. are used merely as labels, and are not
intended to impose numerical requirements on their objects.
Further, the limitations of the following claims are not
written 1n means . . . plus-function format and are not
intended to be iterpreted based on 35 U.S.C. 112, sixth
paragraph, unless and until such claim limitations expressly
use the phrase “means for” followed by a statement of
function void of further structure.

What 1s claimed 1s:

1. An on-board navigation system for a vehicle compris-
ng:

a first subsystem and at least a second subsystem 1n the
vehicle, each of the first and second subsystem supply-
ing information about an operational condition;

a display operable to display visual information about an
operational condition of the first and second subsys-
tems, the display having a full screen mode and a mixed
display mode, wherein the full screen mode corre-
sponds to displaying operational information related to
only one of the first and second subsystems on a
majority portion of the display and the mixed display
mode corresponds to displaying operational informa-
tion about at least the first and second subsystems in
discrete areas of the display; and

a controller configured to monitor a predetermined con-
dition associated with the first subsystem and, when the
predetermined condition 1s met, configured to cause the
display to automatically switch to the full screen mode
to display information specific to the predetermined
condition,

wherein an electronic signal provided in response to a
user selection selects which predetermined conditions
associated with operation of an infotainment system
cause the display to automatically switch to the full
screen mode.

2. The on-board navigation system of claim 1, wherein the

predetermined conditions include a new song.

3. The on-board navigation system of claim 1, wherein the
predetermined conditions include a new station.

4. The on-board navigation system of claim 1, wherein the
predetermined conditions include a complexity of an
upcoming maneuver.

5. The on-board navigation system of claim 1, wherein the
predetermined conditions include a number of maneuvers
within a predetermined period associated with an upcoming
maneuver.

6. The on-board navigation system of claim 1, wherein the
predetermined conditions include a geofence and the display
maintains a current display mode when within the geofence
regardless of the other predetermined conditions and any
associated maneuver.

7. The on-board navigation system of claim 1, wherein the
predetermined conditions mnclude a time of a voice prompt
associated with an upcoming maneuver.

8. The on-board navigation system of claim 1, wherein the
predetermined conditions include at least one of a severe
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weather condition occurring 1n proximity to a current loca-
tion and a location along a route guidance.

9. The on-board navigation system of claim 1, wherein
alter a predetermine period the display returns to 1ts previous
display mode after automatically switching to the full screen
mode.

10. The on-board navigation system of claim 1, wherein
the display remains in the full screen mode until a user
acknowledgement 1s received.

11. A non-transitory computer-readable medium for dis-
playing imformation within an on-board navigation system
for a vehicle,

the on-board navigation system including:

a first subsystem and at least a second subsystem, each
of the first and second subsystem supplying infor-
mation about an operational condition,

a display operable to display visual information about
an operational condition of the first and second
subsystems, the display having a full screen mode
and a mixed display mode, wherein the full screen
mode corresponds to displaying operational infor-
mation related to only one of the first and second
subsystems on a majority portion of the display and
the mixed display mode corresponds to displaying
operational imnformation about at least the first and
second subsystems 1n discrete areas of the display;
and

the non-transitory computer-readable medium storing

instructions that when executed by one or more pro-

cessors cause the one or more processors to monitor a

predetermined condition associated with the first sub-

system and,

when the predetermined condition 1s met, cause the dis-

play to automatically switch to the full screen mode to

display information specific to the predetermined con-
dition,

wherein an electronic signal provided in response to a

user selection selects which predetermined conditions

associated with operation of an infotainment system
cause the display to automatically switch to the full
screen mode.

12. The non-transitory computer-readable medium of
claim 11, wherein the predetermined conditions include at
least one of a new song, a new station, and a new source.

13. The non-transitory computer-readable medium of
claim 11, wherein the predetermined conditions include a
complexity of an upcoming maneuver, a number of maneu-
vers within a predetermined period associated with an
upcoming maneuver, a time of day relative to a current
location, a timing of a voice prompt, and a geofence,

wherein the display maintains a current display mode

when within the geofence regardless of the other pre-
determined conditions and any associated maneuver.

14. The non-transitory computer-readable medium of
claim 11, wherein the predetermined conditions include at
least one of a severe weather condition occurring in prox-
imity to a current location and a location along a route
guidance.
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15. A method for displaying information within an on-
board navigation system for a vehicle,

the on-board navigation system including:

a first subsystem and at least a second subsystem, each
of the first and second subsystem supplying infor-
mation about an operational condition,

a display operable to display visual information about
an operational condition of the first and second
subsystems, the display having a full screen mode
and a mixed display mode, wherein the full screen
mode corresponds to displaying operational infor-
mation related to only one of the first and second
subsystems on a majority portion of the display and
the mixed display mode corresponds to displaying
operational information about at least the first and
second subsystems in discrete areas of the display;
and

the method comprising:

monitoring predetermined conditions associated with a
first subsystem;

ascertaining 1f a user has authorized an automatic

switch to a full screen mode for the momtored predeter-

mined conditions;

causing a display to automatically switch to the full
screen mode to display

information specific to the predetermined condition based

on the predetermined condition and an authorization;

ascertaining 1f a full screen mode event 1s concluded;
and

returning from the full screen mode to a previous
display mode after the full screen mode event 1s
concluded.

16. The method of claim 15, wherein monitoring the
predetermined conditions associated with the first subsystem
includes monitoring at least one of a song change, a station
change and a source change.

17. The method of claim 15, wherein monitoring the
predetermined conditions associated with the first subsystem
includes monitoring at least one of a complexity of an
upcoming maneuver, a number ol maneuvers within a
predetermined period associated with an upcoming maneu-
ver, a time of day relative to a current location, and a timing,
ol a voice prompt,

and

wherein ascertaining if the full screen mode 1s autho-
rized includes ascertaining 1f a current location 1is
within a geofence and maintaiming a current display
mode when within the geofence regardless of the
other predetermined conditions associated with the
first subsystem and any associated maneuver.

18. The method of claim 15, wherein monitoring the
predetermined conditions associated with the first subsystem
includes monitoring at least one of a severe weather condi-

tion occurring 1n proximity to a current location and a
location along a route guidance.
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